Novel acremolactones B and C were isolated from the acremolactone A-producing Acremonium roseum I4267. The structure of acremolactone B having a phenylpyridyl -lactone was elucidated by spectroscopic methods. It showed plant growth inhibitory activity toward Chinese cabbage seedlings. The congener of acremolactone C having a phenylcyclopentenonelactone showed weak activity.
Acremolactone A (AL A, 1, Fig. 1 ) has been isolated from Acremonium roseum I4267 as a potent herbicidal substance having non-selective activity against harmful weeds.
1) Its stereostructure having a novel epoxydihydropyranyl -lactone moiety has been elucidated by chemical degradation and spectroscopic methods. 2) In preparing AL A from the fungal culture, we succeeded in isolating new acremolactones having plant growth inhibitory activity from the EtOAc extract of the culture filtrate. This paper reports the isolation and the structures of new acremolactones, called acremolactones B (AL B, 2) and C (AL C, 3), from Acremonium roseum I4267 ( Fig. 1) . AL B had a tolyl group and a substituted pyridyl nucleus instead of their respective moieties of an epoxycyclohexenol and an epoxydihydropyran of AL A. It showed plant growth inhibitory activity toward Chinese cabbage seedlings at low concentrations. AL C having a tolylcyclopentenone moiety, however, showed inhibitory activity only at a high concentration. AL A was well produced by an unique culture of Acremonium roseum I4267 and efficiently prepared by flash chromatography from the EtOAc extract of the culture filtrate.
1) Separation of the EtOAc extract (ca. 2 g) 1) by flash chromatography, using Wakogel FC-40 silica gel and a 1:1 mixture of n-hexane/EtOAc as the 1) These were 2-H, 3-H, and 5-H$9-H, and C-2$C-9 (Table 1) . Then the same structure of the alkenyl side chain including the -lactone carbonyl (C-1$C-9, Fig. 1 ) as that of AL A was confirmed by the COSY, DEPT, and HMBC methods ( Table 1 ). The configuration of the double bond was assigned as E from the chemical shift of the C-9 methyl ( C 14.6). 1) Positional correlation between the -lactone carbonyl and the hydroxyl at 3 position in the side chain was also supported by observing the characteristic intense fragment (MacLafferty rearrangement) ion at m=z 325 in the mass spectrum. 1) This ion corresponded to the fragment ion including the -lactone portion arising from cleavage of the C 2 -C 3 bond in AL B. The extended structure of the -lactone moiety to C-3 0 $C-6 0 and C-17 0 ( Fig. 1 ) was elucidated by the COSY, DEPT, and HMBC methods (Table 1) , and can reasonably be explained on the basis of structural similarity between ALs A and B.
The remaining unassigned 1 H and 13 C NMR signals were respective 5 aromatic protons and 11 sp 2 carbons except for an assignable aromatic methyl group ( H 2.15, C 19.9). At first the o-tolyl group (CH 3 -C 6 H 4 -: C- 10 0 $C-16 0 , Fig. 1 ) was shown by the COSY, DEPT, and HMBC methods (Table 1 ). This aromatic nucleus was biosynthetically equivalent to the epoxycyclohexenol moiety in AL A (Fig. 1) . Accordingly, the unassigned moiety (C 5 H 2 ON), including a phenolic hydroxyl and an aromatic proton ( 7.75 (1 0 -H)), suggested the presence of a trisubstituted hydroxypyridine ring as the second aromatic nucleus. The hydroxypyridine ring was supported by the three 13 C NMR signals at a lower field ( ca.151, ca.147, and ca.142) together with two usual aromatic carbon signals ( ca.134 and 135.6). The 4 undetectable signals just described ( ca.151, ca.147, ca.142, and ca.134; see Table 1 ) were clearly detected by NMR measurements in a (CD 3 ) 2 CO solution of AL B ( 149.2, 145.9, 142.2, and 130.5). One ( C ca.147 (C-9 0 )) of the three lower-field signals had a cross peak based on 11 0 -H in the HMBC spectrum, indicating the assignment of C-9 0 as one of the nitrogen-bearing carbons and the connectivity of the tolyl group to 9 0 position in the hydroxypridyl nucleus (Fig. 1) . Thus the other two signals at ca.151 and ca.142 were assignable to the phenolic carbon and the other nitrogen-bearing carbon respectively. Finally the 8 0 -hydroxypyridyl ring, connected to C-3 0 and C-6 0 in the -lactone portion through its C-2 0 and C-7 0 carbons, was shown by observing the HMBC cross peaks of 3)
The structure of AL B, therefore, was assigned to be 2, as shown in Fig. 1 .
The stereostructure of AL B was derivable from its stereochemical and conformational analyses by the differential NOE method (Fig. 2) . The relative stereochemistry of the -lactone portion was clearly determined: the NOEs were observed between 1 0 -H and 3 0 -H, 3
0 -H and 17 0 -H, and 5 0 -H and 2-H, indicating cis configurations between 3 0 -H and 17 0 -H, and 2-H and 5 0 -H. Furthermore, the NOEs on the alkenyl side chain were observed between 2-H and 3-H, 3-H and 9-H, 9-H and 1 0 -H, 1 0 -H and 5-H, 5-H and 3 0 -H, and 3 0 -H and 1 0 -H, suggesting the configuration (S) at C-3, as shown in Fig. 2 (Fig. 1) ]. These observations suggest that 7 oxygen atoms of the molecule were in a -lactone, an enone, and a tertiary and three secondary hydroxyls.
The partial structures of the -lactone moiety and the o-tolyl group in AL C, except for the cyclopentenone moiety ( Fig. 1) , were elucidated by the NMR and MS methods, and comparisons of these data with those of AL B: the 1 H and 13 C NMR signals were fairly assigned by the COSY, DEPT, and HMBC methods (Table 1) and the EIMS spectrum showed characteristic peaks at m=z 91 (a tolyl group) and 344 (the -lactone portion arisen by MacLafferty rearrangement in AL C).
1) The unassigned moiety (C 5 H 2 O 3 ) having an enone group and two hydroxyls was well explained as the 1 0 ,9 0 -or 8 0 ,9 0 -dihydroxycyclopentenone moiety from 13 C NMR data in Table 1 (C-1 0 $C-2 0 and C-7 0 $C-9 0 ). The 1 0 ,9 0 -dihydroxycyclopentenone structure having the tolyl group at 9 0 position and its relative stereochemistry was demonstrated by observing the NOEs between 2-H and 1 0 -H, and 1 0 -H and 16 0 -H (Fig. 2) , and the acetoxy methyl signal at an unusual higher field described above. The cyclopentenone structure was also supported by observing the HMBC cross peaks of 1 0 -H/C-2 0 , C-7 0 , and C-9 0 . Its 1 0 , 9 0 -trans glycol was supported from unfeasible KIO 4 -oxidation of AL C. The same stereochemistry of the -lactone moiety and the side chain in AL C as those of AL A was revealed by differential NOE (Fig. 2) . Thus the structure of AL C was assigned to be 3, as shown in Fig. 1 .
ALs B and C showed radicular growth-inhibitory activity toward Chinese cabbage seedlings 4) at concentration (50% inhibition) of 10 and 300 ppm respectively. On the other hand, AL A showed inhibitory activity at a concentration of 0.5 ppm. 1) AL B is a rare fungal metabolite having a polysubsituted pyridine nucleus, 5) and its biosynthesis interested us. The C-1 0 carbon in AL A as a potential formyl function will react with ammonia in the mycelia to give an amine derivative, and it will be metabolized to the pyridyl nucleus of AL B by condensing the amino group with the C-9 0 carbonyl carbon in AL A. ALs are considered to be formed from a putative common polyketide intermediate such as 4 in Fig. 1 . The two polyketide components of 4 constitute with a 4-methyl tetraketide and a 4-methyl octaketide.
